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CLAIMS 

1. A method for improving the performance of a mirror split operation by a data 
storage device controller, the method comprising: 

providing a split advance warning interface for receiving a split advance warning; 

upon receiving a split advance warning, determining a mirror-I/O-request- 
processing-to-local-I/O-request-processing-rate ratio in order to process backlogged mirror 
I/O requests prior to receiving a corresponding mirror split operation request; and 

processing mirror I/O requests and local I/O requests according to the mirror-I/O- 
request-processing-to-local-I/O-request-processing-rate ratio until an expected time of 
occurrence of the corresponding mirror split operation. 

2. The method of claim 1 further including determining the mirror-I/O-request- 
processing-to-local-I/O-request-processing-rate ratio based on an estimated time for executing 
backlogged mirror I/O requests. 

3. The method of claim 1 further including determining the mirror-I/O-request- 
processing-to-local-I/O-request-processing-rate ratio based on an estimated number of 
backlogged mirror I/O requests. 

4. The method of claim 1 further including determining the mirror-I/O-request- 
processing-to-local-I/O-request-processing-rate ratio based on a current number of 
backlogged mirror I/O requests. 

5. The method of claim 1 further including: 

while processing mirror I/O requests and local I/O requests until the expected time of 
occurrence of the corresponding mirror split operation, periodically re-determining the 
mirror-I/O-request-processing-to-local-I/O-request-processing-rate ratio according to 
currently backlogged mirror I/O requests. 



6. 



The method of claim 1 wherein the data storage device is a disk array. 
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7. The method of claim 6 wherein the mirror split operation is directed to a mirrored 
logical unit comprising a first logical unit and a second logical unit, the disk array controller 
mirroring all local I/O requests directed to the first logical unit that change data stored in the 
first logical unit to the second logical unit as mirror I/O requests. 

8. The method of claim 7 wherein the first and second logical units are both contained 
in the data storage device. 

9. The method of claim 7 wherein the first logical unit is contained in the data storage 
device and the second logical unit is contained in a remote data storage device. 

10. The method of claim 6 wherein the mirror split operation is directed to a mirrored 
logical unit comprising a first logical unit and a number of mirror logical units, the disk array 
controller mirroring all local I/O requests directed to the first logical unit that change data 
stored in the first logical unit to the number of mirror logical units as mirror I/O requests. 

11. The method of claim 1 wherein the data storage device controller maintains a 
number of mirrored logical units and concurrently manages split advance warnings directed to 
a number of mirrored logical units. 

12. The method of claim 1 wherein processing mirror I/O requests and local I/O requests 
according to the mirror-I/O-request-processing-to-local-I/O-request-processing-rate ratio until 
an expected time of occurrence of the corresponding mirror split operation further includes: 

when mirror I/O requests are backlogged, and local I/O requests are pending, 
processing mirror I/O requests and local I/O requests at rates corresponding to the mirror-I/O- 
request-processing-to-local-I/O-request-processing-rate ratio; 

when mirror I/O requests are backlogged, and no local I/O requests are pending, 
processing mirror I/O requests; and 

when no mirror I/O requests are backlogged, and local I/O requests are pending, 
processing local I/O requests. 
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13. A data storage device controller that provides a split advance warning interface, the 
data storage device controller comprising: 

a mirroring component that executes local I/O requests directed to a mirrored logical 
unit by executing the local I/O requests to a first logical unit and automatically generating a 
mirror I/O request directed to a second logical unit; 

a buffering component for buffering incoming local I/O requests and for buffering 
mirror I/O requests; and 

a split advance warning component that receives a split advance warning directed to 
mirrored logical unit and that, after receiving the split advance warning, controls the data 
storage device controller to preferentially process buffered mirror I/O requests over 
processing buffered incoming local I/O requests in order to bring the second logical unit into 
a data state consistent with a current data state of the first logical unit upon reception by the 
data storage device controller of a corresponding mirror split operation request. 

14. The data storage device controller of claim 13 wherein the split advance warning 
component determines a mirror-I/O-request-processing-to-local-I/O-request-processing-rate 
ratio according to which the data storage device controller processes buffered mirror I/O 
requests in preference to processing buffered incoming local I/O requests. 

15. The data storage device controller of claim 14 wherein, after receiving the split 
advance warning and before receiving the corresponding mirror split operation request by the 
data storage device controller, the split advance warning component re-determines the mirror- 
I/O-request-processing-to-local-I/O-request-processing-rate ratio in order to more closely tune 
respective rates of buffered mirror I/O requests processing and buffered incoming local I/O 
requests processing in order to bring the second logical unit into a data state consistent with a 
current data state of the first logical unit upon reception by the data storage device controller 
of a corresponding mirror split operation request. 
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16. The data storage device controller of claim 14 wherein processing by data storage device 
controller of the mirror I/O requests and local I/O requests according to the mirror-I/O- 
request-processing-to-local-I/O-request-processing-rate ratio further includes: 

when mirror I/O requests are backlogged, and local I/O requests are pending, 
processing mirror I/O requests and local I/O requests at rates corresponding to the mirror-I/O- 
request-processing-to-local-I/O-request-processing-rate ratio; 

when mirror I/O requests are backlogged, and no local I/O requests are pending, 
processing mirror I/O requests; and 

when no mirror I/O requests are backlogged, and local I/O requests are pending, 
processing local I/O requests. 

17. The data storage device controller of claim 13 wherein the first logical unit is 
contained within the data storage device and the second logical unit is contained within a 
remote data storage device. 

18. The data storage device controller of claim 13 wherein both the first logical unit and 
the second logical unit is contained within a the data storage device. 

19. The data storage device controller of claim 13 wherein the data storage device 
controller manages a number of mirrored logical units and concurrently manages advance 
split warnings directed to a number of mirrored logical units. 



